The study describes the retrieval products and measurements of HSRL-2, an airborne multi-wavelength lidar, from two phases of the DISCOVER-AQ experiment and evaluates them with accompanying in situ aerosol measurements. The data products discussed are particle number concentration, surface area, volume, effective radius, extinction and backscattering.
As far as I know, lidar-based studies hitherto either stayed largely in the domain of optical properties or explored microphysical retrievals with a small number, if any, of measurements. The present study distinguishes itself from them by providing as many C1 as >700 data points of microphysical retrieval products. The fairly thorough analysis will prove useful if, as it seems likely, the HSRL-2 microphysical retrieval products are to be used for the studies of aerosol effects on climate and air quality.
I have one issue with the data analysis.
I suspect the real part of dry refractive index is systematically overestimated. That is because of the discrepancy in particle size between the two sets of measurement being compared: The submicron particles that the UHSAS observed are held accountable for the extinction by the particles up to 5 um that the nephelometer and PSAP observed.
To reduce the systematic error, one could compare size distribution and extinction for an identical size range. An impactor is commonly used to pass particles under 1 um aerodynamic diameter. Its passing efficiency modeled for geometric diameters (see, for example, paragraph [21] of Howell et al., 2006) allows adjustment of the measured size distribution for the particles behind it. Optimize the dry refractive index for the adjusted dry size distribution and the scattering and absorption measured behind the impactor.
The overestimate in refractive index, which I think should be noted in the manuscript, has implications. It invites a systematic bias in the calculated extinction and backscattering except the extinction in the vicinity of the nephelometer and PSAP wavelengths (i.e., 532 nm extinction). So the behind-the-impactor retrieval may help explain the systematic biases shown in Figure 7 . This possibility makes it worth trying even if the random error is to be magnified for the smaller coefficients and the uncertainty in the impactor passing efficiency. . Should "q1+1.5xIQR" read "q3+1.5xIQR"? Also, what is the significance of 1.5xIQR? Why is this expression used instead of another set of percentiles like 5% and 95%?
